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■wu* »r« & as b*h w it 
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@t£S K' 8354(1979)12/! 16 B 



X«W*KI« lTI3fi 

*^as^c0BE^BaM»jii# i 
mM«P*^E«ffi iT@3fi 



m m m 

1 W O £ *fc 

^lia^PJjS^ - KiRWJ^ljg* - Kit! 

» « «i *r te * m * » % s m # tt 

,6 <* K *f L -C «o° x i>*-Sv><fc5£Oft£-r#X 
-t & X. 5 ICR «5ix7t_h^«5lflrffi h ? v ;x s> 

os&^&te-s-ofetf/Oftic** u -t a- * x 5 
tfT k « at « « f ^ ^^^-.--^t^^tfite* 

ft «^o3l5feflr^«s < £ l_h J& tt IB h 

< i ) 



m m v ? is * * — * & mti -t z'slzlis t <o 
v-¥c&&-*2>'m.zLfe-fz±±ffim'&i£m t ? * 

m a* *& ie a* — o»$iait«*L, ^o{Kff« 
X tomtom* <Dmm & u< wtffc** 

-^ters^ift. Jb *r. m as at -m y ? ^ 

-hflf-^^ai^-t-^«-^«-fr^iftt. t a* « & 
« ^ h ? is * * — v-K&fe-rz'GZLig-fzt-r 

( 2 ) 



-61- 



^r<omt^m^itmi^. _h se m — © m tus 

^#*7£8tiJj£-e--K^-J§-fci3^|3^ ^ *t *>*© 
mm h ? >- .x s> » — i^-^ffl^-r^flt^t^^oi/ 

tifc«L, 3£ « Site f 

+ - Kttfc1Wm^«* & 0^ 

Jb e * se * - K«r«i«-%K:i5*L-ci»ejb«t«i 

Steffi h ^ ^^^--^tTflfctffl^iteffl h ^ ^ 

* - K <gf -*§- & ^ J£ 3£ U< *± *f 8ilj 5£ ^ - 
K-ft-^^aa^^O^-ftL^ — ^fC5^ u -t — |ft 

( 3 ) 

* afc # — *t © h 7 y^i^x-tMK:^ * -f 

© -C afe £ o 

Jb «fi 38 * © * *> * j&i£^©WJ^;fr2£ttJ*£:i*3k 
#te»B54— 020222-%©S£93*± K y ^ ^ — ^ 7 h 

a* tc as ^ < * jataJiiJfc^^tetoefeiifc# j)^ 



HMB56- 86313(2) 

t o%^w:iSt^o^w: a,**b# m t r 9 r 9 

— * ? h^mmi.^mi&m-sttfK^iDs *a * « 

* ^ ^ - > 7 h *»j « -r- *> m. m m m & * - k <t 
> ^ ^ ^. # © ^ *s # i& k: d -r * 

flEmr* f* 7k © 3fe ^ • ^it^StJ^-t-^^^i: Ltx 
* h^©l£#*S*t&^£*?f£#^*i: 

— M<om&fe*mY 9 

9 ^ * *s m. bmm-zti>itn&wLm^i>i-T 
mn<o h 9 * * — vKm&-r&*-eK&i^ 

- v bi& m -5 tLtt m &WL&*zi>i±mn<o h 9 

( 4 ) 

-fc «fc fH © i£48? /8 K 7 ^^v>*-t^?3^tti5fi 
&ifc*ft«^*;»»J^«#*©»?&«U< tt® 

^^K^-C-T^^^-^ N # — © K * 7 9 — y 7 
h *f£o7fcM**te^*_hefcfll|©5£lli;8 h 9 >- * 

^#*«-^*T$fc*I©S<»ffi h J?y^^*-tfc 
tSf L, it # ~ © K > / ? — s/ 7 

hoit^mtitttcxoi:, «»*£$*#© 
mm&mfzijmn* mi* vc it u * 



* 5 > 
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( 6 ) 



i. r > 

m IE# 61 8B 54 — 0 20 222 -^ © % 99 K Vk \> * TO C < 

_b «a & ^ « h ? v * * — rut mmzk 

m h ? >- * * ~ - + *t9LV-t* 

«e * ft © — -po^/Sit^ot^jif flr^»»j^ 
»*««***«-**»«*- k « * * » t # 

m 1 ®tt tO^WOjg - ©^J6#l©**J&$rZF'*- 

^ a y s ■ -c * » v A*i«*afc<flr-%i*5£<**5s 

— K «l fftM id S % Fi , F* *± gfl 3£ * - K «MJ| fib > 

g «: to tj^^w-c £> * 0 



IMIB56- 86313(3) 

*ft©fcjjfeMarc*e@^&ig^Ji©fffJ 

bsw^^ki^cs <"aia mm se * - k a k * r 
y - y y tmKm^<EL*zj&mfe*: - k © — is 

© ft j 5£ * - K-r«IB3e»fr©flta • «E * * ffil 5£ 
-Ct&XSKafJBfcSiXo WK^ &mf2.m.fr<D?s 

«-«>l> * W 5fe « # 
tt»ii»«3fe*-K-c^ * it x * © m m m. & 

t £ lr±EL*lM®\fe*~- K *C IN € t 4 £ £ K 

x^-c, ifti5^^jy&*a*f8-r*©**t>-rx * 

©tfi&tffe*8fl5£*fftffiKfT^. 2ra x ^ W # 
l»tfs#*fc^&«»l^ifcffc©»att***lfcttic: 

»J 5£ T! £ & X 5 *ft*L*fi*afcflEi£tffc:il:ft*:lfe 

±te e 5 t©$Eist±&*u5£$fef*S::fru-t 

% H h 7 ^^£>--irS:<fc^©*Sf&*S5<>:^& 

iuj « m k m ^ <ss 

( « ) 

* *§¥&© 2 ^^?Br-$^L7t7*7^^ * ^ < $ 

3 % »< $ i>'S 0«^I±*Cffif^ ilx at to 

^n*:fi*afc<*^©fetf^ifr4 #t 

-f- * x ^fcs£tt^nyfc_h«E«3i^fffi h ? >> * * 

r \^^*&4*-t z> ±mw9L& m v 9 * 

Cf7 frC^U-C^^**r-5>X 5*CiK«**t^:T«H 

& feW B & ^ m & A * *i 2* i£ 

-i Mlrz €ifl£o«*»c««K:^^^tL^-<*«5l 
^r^^5fem-#-^^»^t4 % R««eic ; «fii$tL 



( s ) 
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( 10 ) 



81. s 2 * t> ^ - a ^ ft & s 1 7 X uvmmt 
itmm&isy c* ro m » s ik -s tt. am&mn* 

*f&20 * ft ^ 7fci#<g^2i N gt*& »c « m ^ n 
tKmm.-£*iit*'l * A *s * — » i> *? *s 

m * * >-*K*£*£3*L*y* v 24 & y 

2 5 h 2> o 

RWiWSI*- KfiJf ^Sf Dtt, ^ — O 
3*26 % ^ ©5 3f ft S g m 5fc 3*27 

<K*52a* »r ifc fe ^ i fc.mi 4 k: ^ jfe 

(11) 

* — ^^?fRj«J^1^J^«18 % ^^^%«^16ll>- 

sis, — fa -ttJSi ssis, «j^^>f y ^ 

W & * A *^si©a«K^Jg/&ttl2Jfci;*-f y ^ 

*4<d i wm&& Armpit* ti s m * a * t s,© 

b1»IRg^«AWt«J^^>f * a.© I 

w&isKm&-zti* m*A y*-*i<Dimfm&te 
b ffle^f Attuiijii^ * a«© i i» 

i»#i^>r ail s 4t 8Bl 8 , <o*rmm&n* ■* 



flB|BB56- 86313(4) 

«tiBa«i34 x ^r© $ + 3 5 * *g z: © f& fc£ & j& 7 

4 A' * 3 6 % SJS37* ft* *> #j & 3 7 

ti38 x g& m«j m "PS » k <? ^ * T n ^ 7* -f 
m * - K«i»iw«o»Etti»rft#«i*Hi*4-'a- 

triia$fciB4£S*4i x ^MfiS ^ J^i^^2i ,b 

43 % »^-r^*C«?««ix*:|IB5e*-K-W1fe«Ufl« 
2*44 ^>o 

* ^ — * tr » — © «-3E * - K«0fcfc45& 

m?izt7FMGt±^ &m*A y ^s 7 ©prta^AK 
^j^^n^^^i*»^47^z>"t^t»»^K^«£^ 

_t se m m. k & ^ x ^ w je * — k -s» hpj *i » e o 

t 12 ? 

ixfll»:S25^cf*»^40K:^^^n>6o »^-f 
y ^ sr© «b ^ A i£^t«H:^4rK:^8lE^nio 
^v^-c^ Jiie©i:5 35:^ja2fc!>'1g^^«kW«^ 
*ri-&t©$6^© — 5feJ6i^©il!jf^«-*i H — » 

^ 2 Ei&tfm 3 gi «: *t -e tL & & m m * - k 

D©^*!»©ft^©^^«j«!>ft:^^-f%©-cab 

^ o 

5fe -T x flfc i$ j9£ ft ft ifi ?^ W 5^ - KtftftL 

5g* - K «J !ft til » ft E X - K -W 4ft 4jr 

*^lfrt-C^ A * -9- n-iTO^ftilt I 

#§ 6sl 3^ ^^fe £1 © 3^ -f * o tot 4. aiift^ 

w^* — ns-Vtommc © tr — ^ r4 m « to tv 



{ 13 ) 
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( 14 ) 







mm® 








* m n -r z> '< * * m 1 - 5 BS6 ° . - 


* * mm 2 






xmw&m 


^ n&OT, m 2 W B Ktf-T 


X 5 * 


J. -< O — 






f si© a m 


mx . t «d ^ is 


m b y 


1/ j* & ». — 






7 ./ ^ i/ =>. 






k & m s ti 


■ts &.w\&miz 1 k *t u -r 2£ 




\f — J* *k <D 




fit •=> X 


Gk kX As x 


_b 8fc $0 £ « ffl ^ 7 f * & ~ — 


^ « K 


^ U . 3£ 






<D(0r*& ^ ft 






^ ^ s« <D 




f S2© 



( 15 ) 



* *e:b-r * © -c *> & o 
tt* & — S£ -c *> * <D -r «»*25K: x * Vin&m 

4 + 4 * — * P r *l%t± % ft-Ts ;M 2 

n<D — ~z>*9Lnxs tom-t &&mm ? * * s '< 

<£> ft # * 58 *6 ft^T, 

A-^KforSL-ClffiKfcEJ^^ * » ^ ^ .x © ft 
» t ^ittio t © X 5 K Lt x ^^A>f^>r 

ti* & -r r < — a.* cti^ixAo 



Km**- 86313C5) 

a mmfe&&*mxmm%*i*K&&^*-LZ>o 
r% ^21 «: b Wjmi%mi&&2iiK x'ir 

teitim&CO^tife-^^^ a- k fccxysm~£ti2> 
<o « s£ eft <* 1 @ 

ite^aiStitKip-Cx Steffi h ^ ^ ^ 

* &M&22K x t s mvtKicm * * it -r c 

tttik^o * * & tem22ttW * ~ $ * b 

m&*£xmm'$tLX&t>, tut jesss* 

Mtfll,XtoJ3'TZ>a 

m 2 m f tt±E€-tfcsK x iJ#^H*^/u^ 

6^^22©tb^^/u^^i1r^t 4 OT, PJKIB 

K & & ^ tl Z> * ?l\ t <£>B£f«]^x fiPt>x REI 

(16) 

n * S O ^ ^ ixlc^iC-^^, ^<^-x»:J^^ 
-6 o 

> V 2 4l± * <i <i y 1j p *s fttfr t> 

&frtctei£-z tt & & r < ***tt-%*mj£'Zti 
?t m & k & ^ -cmeJciett-^^o 

fcT-A^rfeiijj^fiHuaieiBK: 

21© fcT~A^i^4jO^^-g-^^|r)-"t:tK»[«25W:gp 



( 1T ) 
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( 18 ) 



m 2 m a ktf-t x t> it ^-^^fa-sj&if-^-fct^ 

~^:frft1»&^17fc:4##&^ft>&©-Cx t: © ^ 

L ^ t > & r± x 21 *H S 1 5 © to *J 

h ? I *cftj&« ft, ST h 9 x ;* 

»-^KXo-c?e * a* ^r^K^m^ft-c^ffA. 
& 4 rca^-t^ri^Lx T flt *9 £<s h ^ ^ ^ 

•^...-iMOKPJ^tio & h — fill 

Oto^flf -^ttx Site-* y ?- s s © I ^©Jg^/fex 

^ y f si© b iwffi^^^irjfe-ri^ga^ifl 
ic^j^^ft^o &&&&<m&<Dm-%s&mfrft 
t>tts * * j~ 4 s * ~ a, u * is * 
mmm m h x & m m <* num. 

i*WLm-^&tekS.A,&* vera o -t mKA, u x T *fo 

< 19 ) 



MUM 56- 86313(6) 



m xcl fSt BB k ^ V at — . -fr 1 0 




^fj "t* 


T rt 


s& i tr l-¥ z fin \rr msc. a 3£ 1 
■j? U- 7t tz\ rl A,/ Prr jaj re «& ^ 








«i fiVI C l/r~ i _ — <* 4. _ -r» afc IIM 






j ^ ^ y 


A* -frj- » i ac W c <ri- -o o ^ * lay 


yr 


i> -f 




1? Jrh -3- +i f- fifr 4EH K K 
T fi. 4 L a l- _l! c/IL WJ *S IB rrJ r 




V -3^. C J 


^ — g 


r<- W flw c O ^ In o 




a — 




bs. i a /T\ M-t ~h -6- Th rc /s /i/ x tk- 
fSF 1 3 (y CD IS ^7 Zx. Lr J 3E 




f»» * * •o' 


m -ft 

Mj 10 ~ 


AiT »P *fi l^r -t> H" A ^ 1^ ^ tk 
BU BC W* if rc *r -o en. /Tx ?r 


J 


% © "XT 




> * 'J 24|d:R ^ic, — 3* © 0$ 


n 


^ t*fr 


^ *t" ^ 






o - 


a ^ r&j « 








15 © m 


^^^Wtft»t & t «t X 









^Ux ^ -f ? f si, s a ©»r*^/fe^ 

% « ft © t> mmn&2Sti:&te *$*&vt 

x> * V24KKtK^ft-r:^>*— * ©«* M * tt^: 

( 20 ) 



5£«E<*:1 ©Sfc^^55*>-t"^-f -^^^^^^^ 
SvtK*S4rr±l*^«^^H--Cx tfttfto^afe^i 

t©X5rCx tJH*^25 t JHS47 til © 

flr^^^^it^^^^^^^^^ t wt w ft * 

*j>x «r«K»»»iK: x *|»»ttai««i«c»vi 
»flB«^^-r*c:^rcx^>-T:x «E*^3S:m-1-ft 



K^3«^»Jft* - K3^feJR«»«ft* - K *C m 
t^-ix ^«0ft^^1©?5««K^«l^:^*i:x 

^c©«* * 5fe*t ^> o -Cx m mm** © m ^^r-^ f 

^yu^^^K^Tbx ^«fi^21©A^flr-^^'< 

/t-^e*ifenew^«2o©»jKf^ffirr x i> m^fli 

^ ^ —ft IC^^TI i(Ktf£J^TlC-*-C<& 
T * t x l^*9«r«^2i © fti w<^*ttT 
Uteto^o i« ff«2i © tb flr« ff± jt «t«42 k: 

^»^ftt^4<Ot % m it ««42r±»r ffi flt 
#© f-^M^-— J3.x ftiL, tft«-«J»lfe.lf 
2Mi7>» c>^l&^ft^>l9:ft'rtg5fe5t&M«Etit« 

Lx j^tt^flt^O f-^tt^»^j«tEX 1) * 

-»t©ifci5E«SMx fiP-^x itff«siofb^«-%o.tr 



(21) 



-66- 



< 22 ) 



5£ - Ki»ftftflia«M4K:4fc#&-t-*o ^ <£ * £ 

5 o 

«ft K & * * *• * * * 

w ^ ^ - K 13 ft ftlj ©3 «4 4 i>l Wt *) •* * « « * - K 

* ss- «e^t 0 s «t© *T *> * ^ * B * ® ^ 
*C * tt » 56 * ° 

( 23 ) 



ttfiaa556- 86313(7) 

t* « « * £ *t t * if"-A*rti«ft»i7ttifcfip3F 

COt^ Jttt «42 % «lj 5^ — K 

* 53: t* t . &mi*ti2>'<Zft-%<o*-?m* 

K *c -Wft A o t © £ £ * -Kft^^ * ^ at — 

«r i» * A # n ttia^ftAic*!***--*^*^ - *- 
ft 4* n R ^ *i ^ * - K 

£ C £ t± * ^ o 

«ft»143fl»^m^«ix*Ett«E4»-^*±% ffl: <* x 
^ ^ «S1 5 -r % o -C 3£ tol *l * £ £ * < > 

se**ft-CJ:*Hia«JH h * > ■* ^ » - * 6 
( 24 ) 



5gU< tt@^*nKS^>tR«L> -b m * ^ « 
<*«Kifcft «3^Aic^^i5K:^«fflh 

M ttt ft f r ©jE5*ift'f&-*frtt2''f&° 

ssi^ttwann**** K * * 9 - f ^ h -c *> 

& o 

4£ < N * K . T ifc #1 i* <* h ^^'^" f11 
< 25 ) 



^©«afc«fcK:**U-t:#»i5£fl£#i © fit * K: J5 D 
J:CI« #©Ji#!-ttife8&KfB^^^*^*SS,te 

5gu<Wtia^ , »?i3w:x* k * ^ ? ~- is z? h-r*> 
& o 

»i«28^0 : » — OPl«W|«3 2K:^^^n&o 

0'KrOifJW«F2«.32 x ItiSfcS 28, 34 x g ft £ 

2 7, 33 ttiS«^*J^^ - KttM*. 

^2ot^<R«K:taif^^^o 

16 U-c ^ Kt — o ^ *t2ltt«l-MAfC*t** 

( 26 ) 
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(D-emiE&i&fe-^fri&'bi^s m i m b ire TF-fr x 

$ * m — <D * - h&-%*m?j-tzn 

— . m = <D$***sirxm&KftW)L,Xs & 3 

? - ~y ht&ttitjE&mm^ktmi&isxm 
3 m & k 7F-t x. *> it n -<o * - y m * m -t 

Z> o 

±WZm — ^LlSmZZ <D X — h flt tt * ^ * 2 9, 35 

**i**im — && m — <Di&&m&-7 * ^ *%o. 3 6 

l^c^l&^ixx S£ 7 -r ^ * 30, 36 SSf i£ ^ 

^ O * * g& — & — «D« fifcf* 31.37 CD 

IS — O ^ St 2f #J t£3 1 ^ ilE^&IKfiTO K 

t + * r m-h-t z> o 

( 27 > 

^ h a©0^K:J:4 K » 7 ? - <s ~7 h * *£ W *R 
# £ UX^Xy-C^AO-C^ * 3 0 A.D *C^-^ i: 

« 4«&i»««K:^irt-6«i*^^iff Wf aw 
t^-trtt i4K S: « » & # f . . f,' * f /fc K: 

3K37 KAOt % & — O « St « #J g 

31©|U^f #>Ctt^3 I^C^^^t ^E* -C ^ 

Z o 

*to 12. 13 tt^J^o^/OlbKS^U-t^ttiO^ftjK 
# ^f«' ic *r u -c « » - o jw « fa jsy «sa r w: v 

i3BF*CiMAT JEi' t^t I $ |CJ:ie*£tfj5)t 



86313(8) 

$^t* 3 HFKSt J: 5ic» <£> M iBtm *c )k 

m ~ © ^ - b^-^<D«^«ft«fep«j^^^ i © eat 
isirjis^jL-t:J;^^>6o-r. as ae ft * #j » o X 

3 issci^^Fic^t x 5K» ».rse mi* i <o mm 

^HEV*-XDf*r©«tttt^»J«S 3 1.37 © 

m*><m-n t Lx&ztkvczzo 

k c a r , — as <c , i oftKf-^ji 

* « ^ '-rttfrflt mo * # 5 © -c * g? a « 
L<ttfei^ifeji2,i3«:e?£i^K:fQ$^fl£-^^ h ^ 
©*feKflEj&K:iS3E-i-*i£i&-<^ h ^ o at # * # 

O * © -C & & o 

h ? * -* *S - - ira. i o *c SU 
( 2a > • 

o fib * o 

« -sL « % <^ S ft* 1 2. 1 3 ^s-tn^ii 

€k A,a& 4. 7 frcfai^«EK©^^K:r6i^"r^** 

T ^ A 5S K o -C * <t * A^fe^fU 
- ^ 7 Y&$)-B:^ti2><D-C* m — <0 « «> *J 

«3ioai^i«-^«:« 3 esic frc^^-r a r^ti 
5lc^t^:-^*o — J}* 5t?&5grU<W:S^«5i3K: 

■S> ^ X « 'ft ±A <D V * 7 ? — C 7 h^^lH 
*±^3 ^F^^^ta'T^ti 1> & & ?) 

»3 e«r puw&ft^j5U» 3i t 37 vmurn 

*Z1r2:1rTX* m — O JB ft # J80 S 3 1 o Us ^3 « ^ 
f>»~0«fflt»^»J«37oai^«««ri8cJ|:L. 

err*- « ^KEEW[5g:^«-^fife^K:o^-r«:» — 

^tflE^E.i * — OJWar»^*j«370 5fcflt««fiR 



( 28 ) 
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( 30 ) 



T $ * o 

£ O X 9 KUX^fe*x*^»*<S3**8©ti5*^ 

m& U < W:i?fe*^a*>-riS^fiF-^«r * * o 
enE^J^ ; -^W:'^^- x ^ » ^st^D iBfl Si 5£ * 

«^**t**»47K:ft* * tt & Q ^^ofe^tt 
gk^-cx * ffll 5£ * # 1 *K:<g-*n&2t?&^L< 

( 31 ) 

J: e * SS * - Ktt**fkfls*C*L,-C* «** * - K 

tox ^tits « W 5£ Mt* 1 © *5 » * « * s 
1W3*W*64lK^^i&ifc5£**t**l5£* - 

* o 

»4 lattfc©^^©** — <D*ifon<Dmtii*r f*-t 
o * ia -c * D * «3fe*-Kiw*»Pi©w« 

* — K«Hfe»4§tt«J*-*-f fertl** 

B il * M £ * ~ K«^fcS«BC © * - ^ l*J« 
lEfCx "Wlfe^^ y ^ »i ~ le© « & W ^ * I* * 

**-*i©*r»is*tt 
( »» ) 



«»I856- 86313(9) 

tt % Kr — ©fajw.«2iic#l&« ^"C^ 

**<#****©■*, K«»«fi»B 

ttJfc««42^«l«S21©W^flt-*«> 

-is ^^t*tt4<, St » 

£x «J*Mfttt41 |C IK £ n * #Jfc«£ t * it 
#-*-&»jf^*l&^-Cs ggig^*»J5e^ - K © * 

t^<ra«*c»f¥Ux m b * ^ * * - - 

en t> . * - k -w si »j » S4 < wt «y 5£ * - k -so a 4* 

^^3ii!Hji»^i8*»ffc^t£#^rc^* <t £ 
*?y©#l£*re3*&£-**o 

( 32 ) 

a,© I «@^»Aftt;«)*^ ^ * ^ •«© b 
«*A«c-»«*#l*o 4 , f i,Obfl« 

5£«S/&tt«3*.X'f * ^ »■© I W®^^^*K>*1W 
» ^ H' y f si© & H@5l^ A^^^^ ^ *o 

*r o 

m*** »> • »© i mm&m Attae — ©fiwss 
h: » - © m m «32 ^ t>' m w « 1 9 k: -t n n 0c 
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[Column 22 - Column 24] 

Next, the operation is described of the switching from the transmission 
measurement mode to the reflection measurement mode when the amount of the bubble 
or the solid matters 12, 13 included in the to-be measured fluid 1 increases. 

Now, when the pollution concentration of the to*be -measured fluid 1 increases, 
the ultrasonic signal propagated via the propagation paths 4, 7 is significantly 
attenuated, and thus the output signal level of the tuner 19 gradually decreases; and 
when the input signal level of an amplifier 21 decreases below the minimum level at 
which the output signal level can be maintained at a constant level due to a feedback 
effect of the automatic oscillation adjuster 20, the output signal level of the amplifier 21 
starts to decrease. As the output signal of the amplifier 21 is also provided to the 
comparator 42, the comparator 42 once holds the peak value of the output signal, and 
then compares it with the configurable reference voltage that is provided from the 
switching adjuster 41. When the comparator 42 detects that the peak value of the 
output signal becomes smaller than the reference voltage, provides an output signal to 
the timer 43. The duration time of the output signal, i.e., the period of time in which 
the level of peak value of the output signal of the amplifier 21 becomes below the preset 
reference voltage, exceeds the length of time predetermined to the timer 43, the timer 
provides an output signal to the measurement mode switching controller 44. After the 
reception of the signal, the measurement mode switching controller 44 outputs a 
measurement mode switching signal. 

By providing the timer 43, there is a beneficial effect that the measurement 
modes are frequently switched in response to a temporally change in the pollution 
concentration of the to-be-measured fluid 1. 

Moreover, by manually adjusting the reference voltage stored in the switching 
adjuster 41, the pollution concentration of the to-be-measured fluid 1 in which the 
measurement modes are to be switched can be set to a desired value. The 
measurement mode switching signal output by the measurement mode switching 
controller 44 is firstly provided to the measurement mode switching units 45, 46, and 
the switching units connect and fix the movable contacts of the switches S3-S6 and S7 to 
the II side fixation contact in response to the signal. 
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Next, as the measurement mode switching signal is also provided to the beam 
direction switching controller 18 and the pulse generator 16, the beam direction 
switching unit 17 is fixed to a non-movable state in response to the signal. 
Furthermore, the pulse generator 16 terminates the interruption of the modulation 
signal to the pulse modulator 15, and continuously provides the state of "1". 

Here, the comparator 42 also once terminates the maintaining function of the 
peak value of the to-be-compared signal in response to the provision of the 
measurement mode switching signal. 

After the above operations are completed, the apparatus is switched to the 
reflection measurement mode. Here, as the movable contacts of the switches S3-S6 are 
connected to the II side fixation contact, the connection state of the switches Si, S2 of 
the beam direction switching unit 17 does not affect the operation of the reflection 
measurement mode. 



[Column 31 - Column 33] 

Next, the operation will be described of automatically switching from the 
reflection measurement mode to transmission measurement mode again when the 
amount of the bubble or the solid matters 12, 13 included in the to-be-measured fluid 1 
decreases. 

When the apparatus operates in the reflection measurement mode, the output 
signal of the upstream-side receiving transducer 8 that is provided to the same tuner 26 
is also provided to the tuner 19. Accordingly, except the operation in which the 
comparator 42 does not temporarily hold the peak value of the output signal of the 
amplifier 21 but continuously compares the output signal with the reference signal 
stored in the switching adjuster 41, the measurement mode switching controller E 
operates in completely the same manner as the transmission measurement mode, and 
detects the continuous reduction in the output signal level of the receiving transducer 8 
to switch the apparatus to the transmission measurement mode. 

Namely, the mode switching controller 44 transmits the measurement mode 
switching signal to connect and fix the movable contacts of the switches S3-S7 to the I 
side fixation contact. Furthermore, the mode switching controller 44 sets the beam 
direction switching controller 18 to a movable state, and starts the provision of a pulse 
string to the pulse modulator 15 of the pulse oscillator 16. 

Here, the comparator 42 also cancel the termination of temporarily 
mamtaining function of the peak value of the to-be-compared signal in response to the 
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provision of the measurement mode switching signal. 

Regarding the measurement mode switching operation, a dead band, i.e., a 
hysteresis, may be provided to the measurement mode switching controller 44. 

Due to the above configuration, there is a beneficial effect that, even if the 
pollution concentration of the to-be-measured fluid 1 is kept at the pollution 
concentration approximately equal to the pollution concentration that requires the 
switching of the measurement modes preset by the switching adjuster 41, the 
continuous switching of the measurement modes at the detection time interval set by 
the timer 43 can be prevented from occurring. 
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